beta-adrenoceptor antagonists reinitiate meiotic maturation in Clarias batrachus oocytes.
Effects of beta-adrenoceptor antagonists propranolol and alprenolol in the oocyte maturation of the catfish (Clarias batrachus) were investigated under in vitro. Cyclic AMP (cAMP) levels were also measured in the control, propranolol and phosphodiesterase (PDE) inhibitor treated oocytes. When full-grown folliculated oocytes were cultured in vitro in the presence of different concentrations of propranolol or alprenolol, both the substances induced germinal vesicle breakdown (GVBD) in a dose-dependent manner. The maturational effect of alprenolol at the concentration of 1.0 mM was similar to that of the 1.5 mM dose of propranolol inducing more than 88% GVBD. In the time course study, when the oocytes were treated with 1.5 mM propranolol or with 1.0 mM alprenolol for various times, both the antagonists induced more than 80% GVBD after 4 h of incubations and this induction gradually increased with the increased duration of treatments. On the other hand, 1.5 mM propranolol treatment caused a significant decrease in oocyte cAMP which was maintained upto the duration of the study (36 h). When the oocytes were first stimulated by 1.5 mM propranolol or 1.0 mM alprenolol for 4 h and then treated with various doses of cAMP or PDE inhibitors (IBMX and theophylline), all these substances effectively blocked beta-adrenoceptor antagonist-induced GVBD. Both these PDE inhibitors promoted the accumulation of cAMP in the oocytes. These results provide the first example of an existence of a cAMP-mediated mechanism of action of beta-adrenoceptor antagonists in the induction of oocyte maturation in fish.